TITLE OF THE INVENTION 

Panel Inspection Apparatua 

b RACKHROOND OF THF. TNVF1NTTON 

The pie^tsiit invention i-elate-i? to d panel inspection 
apparatuo, and more particularly, to a panel display 
inspection apparatus that: inspects panels of flat dioplay3 

10 sur.h as a plasma display pan^l . 

A display panel includes display electrode tormina 1 
iuws and display elements. Ix> the prior art, the display 
electrode terminal rows and the illumination of every 
display element are inspected before attaching the display 

lh panel' to a display fram*- During thf* inspection, an 

inspection electrode, through which a drive circuit provides 
an inspection aiyual, contacts air electrode of the display 
panel . To improve the accuracy of the inspection, the 
inspection electrode must accurately contact the electrode 

7.0 of r.hft display panel, 

rig. 1 is a schematic view showing a prior art panel 
inspection apparatus 81. A display panel 71 is a ylciss 
panel/ ouch as a plasma display panel (PDP) * The display 
panel 71 includes a plurality o£ PDP electrodes 72. The PDP 

'Ah ftl^r.t.rnriRS 17 *ar.h have a predetermined width and are spaced 
equally from each other along an edge of the display panel 
71. PDP electrode groups 72a, 72b, 72c are each formed by a 
predetermined number of the PDP electrodes 72. The PDP 
electrode groups 72a-72c are equally spaced. 

30 The panel inspection apparatus 81 includes a plurality 

of inspection units d2a, b2b, B2c, which respect. i ve I y 
correspond to the PDP electrode groups 72a, 72b, 72c. The 
inspection units 92a, 82b, 82c iwapeuLively have inspection 
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el p.ntmdfts B3h, BAr., which cnnfant fhp associated PDP 

electrode groups 72a, 72b, 72c. 

The inspection units 82d-~82c each include a 
pressurizing mechanism that includes an upper pLestsui-i^ixxy 
5 lever 8 4 and a lower pressurising lever 85. Elastic bodies 
86 are attached to the opposing surfaces (pressurising 
surfaces) of the pressurizing levers H4, Hh. WhRn Rach pair 
of the pressurizing levers 84 , 85 hold the display panel 71 
and the associated inspection elecLiudes 8 3d~83c in between, 
10 the inopection electrodes 83a-83c contact: the FDP electrode 
groups 72a-72c. 

Fig. 2 shows the inspection & ! RntrnHfl 83* nf the 
I* inspection unit: 82a . The inspection electrode 83a is 

JS electrically connected to the PDP tilwuLiode yioup 72a > The 

H 15 panel inopection apparatus 81 includes a drive circuit 87 f 
which is located below the display panel 71 and provides an 
inspection electric signal to the display panel 71. The* 
drive circuit 87 has a printed circuit 88, which is formed 
from a film printed circuit, to electrically connect thiej 
;y[ 20 inopection electrode 83a and the PDP electrode group 72a* 
As shown in Fig. 2, the pressurizing levers 84, 85 
clamp the prinr.eri nirrrnit 88 hp.twfifln the* m splay panel VI 
and the inspection electrode 83a. in this state, the drive 
circuit 07 provides the electrode group 72a with the 
25 electric oignal to perform a predetermined inspection, such 
as inspecting the illumination of the panel. 

On« or fwo pjI i gnmp.nf m^rlcc; ar<* inscribed on the display 
panel and are used to align the inspection electrodes 83a- 
83c with the corresponding PDP electrode qioupa 72a-72c» Itj 
30 other words, the inspection units 02a-02c are positioned in 
accordance with the alignment marks so that the inspection 
electrodes 83a-83c contact the PDP electrode groups 72a-72c. 
Nowadays, large-size display panels are produced. As a 
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result, the panel is apt no bend when hearing the panel t.a 
form Lhe electrodes. The bendinq of a panel may cause the 
pitch between electrodes to differ significantly Ixum Lhw 
intended value. Differentiation of the electrode pitch 
5 increases at PDP electrodes 72 located farther from an 
alignment mark. This tnalcfts thP alignment o± the PDP 
electrodes 72a-72c and the inspection electrodes 83a-8 3c 
difficult , 

Referring to Fig. 1, in the prior art panel inspection 
10 apparatus 81, the pressurising levers 84, 85 are movable in 
a direction int-p.rspr.ting the panel 71 (the two directions 
indicated by an arrow in Fig. 1) to decrease the bending ot 
Lhe pauul. 

The bending of the panel 71 displaces the PDP electrode 

15 groups 72a-72c. Thus, a relatively large force is necessary 
to correct the bending of thp panel 71 so that all of the 
PDP electrode qroups 72a-72c uniformly contact the 
inspection electrodes. 83<*-8 3<j, Huwaver, Lhe application of a 
large force to the panel 71 shortens the life of the 

20 inspection electrodes 83a-83c and decreases the accuracy of 
the panel inspection. 

Further, when using the prior art panel inspection 
apparatus 01 to inspect a panel in whitjh Lhe pitch between 
the PDP electrode groups 72a-72c differ, the position of 

25 each of the inspection units 82a-82c must be changed. 

however, the position adjustment of thp inspection units 
82a-82c is difficult. Thus, it takes a long time to change 
the position of the iiibpeuLiuxi unity 82a~82c when inspecting 
panels having different size3. 

30 Additionally, since the printed circuit 88, which, for 

example, el pr.tr i r.al ly connects the inspection electrode 83a 
and the PDP electrode group /;>a, is damped between the 
pressurizing levers B4, 85, the printed circuit 88 is apt to 
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break. 



BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
panel, inspection apparatus having inspection clcctrodco that 
contact electrodes of a display panel with high accuracy. 

To achieve the above object, the present invention 
provides a panel inspection apparatus for inspecting a 
display panel. The display panel has a side on which a panel 
electrode group is arranged. The panel inspection apparatus 
includes an inspection unit having an inspection electrode. 
The inspection unit causes the inspection elochrodp. to 
contact the panel electrode qroup and moves in a direction 
perpendicular to the side of the display panel, A 
pressurising mechanism presses the inspection electrode 
against the panel «1 p.r.t rnrte group." The pressurizing 
mechanism moves independently in a direction perpendicular 
to the aide uf the display panel in a state in which the 
inspection unit is arranged at a position where the 
inspection electrode contacts the panel electrode group. 

Other aspects and advantages of the present invention 
will become apparent from the following description, taken 
in conjunction with the accouipanyiuq drdwinqs, illus Lra ting 
by way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with objects and advantages 
thereof, may best be understood by reference to tha 
following description of the presently preferred embodiments 
together with the accompanying drawings in which: 

Fig. 1 is a r.rn.ss-sRr:i-.inn3l view showing a prior art 



panel inspection apparatus; 

Fly, 2 its <± side view sliuwiuy a piiui diL inspection 

unit; 

Fig- 3 is a plan view showing a panel inspection 
Fi apparatus according to a preferred embodiment o£ the present 
invention; 

Fig. 4 its an enlarged view showinq the embodiment: of 
Fig. 3 in the vicinity of one end of a jig; 

Fig. 5 is a plan view showing the panel inspection 
10 apparatus of the present invention positioned to correspond 
to a relatively large panel; 

Fiq. 6 is a plan view showinq the panel inspection 
apparatus of the present invention positioned Lu c-oxxespond 
to a middle-sisc panel; 
15 rig. 1 is a plan view showing the panel inspection 

apparatus o± the present invention positioned to correspond 
Lu a xeld Lively small panel; 

Fig.O is a side view showing an inspection unit, of the 
present invention in a state in which pressurizing leverc 
20 are located at a rear position; 

Fig. 9 is a side view showing the same inspection unit 
in a state in wliich Lhe (jitdssuii^iuy levers are locaLed aL a 
front position; 

Fig. 10 is a front view showing the same inspection 

25 unit; 

fig. 11a is a side view showing a fastening block o± 
the preferred embodiment which has an inclined upper 
surface; 

Fig, 11B is a side view showing a prior art fcrctcning 
30 block having a generally horizontal upper surface; and 

Fig. 12 is a cross-sectional view showing prRssnn'7ing 
levers of the present invention arranged along a deformed 
display panel. 



DETAILED DESCRIPTION OF THE PREFERRED EMBUUiMttNT 



A panel inspection apparatus 11 according to a 
5 preferred embodiment o£ the present invention will now bo 
discussed. 

Referring to t'lg> 3, the panel inspection apparatus 11 
includes a stage 21- A display panel 22, such as a plasma 
display panel, is inspected on the stage 21 « The display 
10 panel 22 is fixed on the stage 21 at a predetermined 
position by a fastener (not shown), such as a suction 
mechanism. 

u, A plurality of PDP electrodes 23 are formed on each 

side edge of the display panel 22. The PDP electrodes 23 ajie 
il 15 equally spaced along the sides of the display panel and each 
=F have a predetermined length. PDP electrode groups 23a, 23b f 

'i 5 !? 

23c, 23d, 23e, and 23f are each formed by a predetermined 
^ number of Lhe PDP elect codes 23. The plurality of (six) PDP 

electrode groups 23a 23f are spaced from one another by a 
f|| 20 predetermined interval (pitch) „ The display panel 22 will 
"II now he d^r.rihfiH fnr.nsing on one side of the display panel 

p 22. 

The panel inspection apparatus 11 includes a plurality 
of (cix) incpection unit3 24a, 24b, 24c, 24d, 24e, and 24f 

25 relatively corresponding to the PDP electrode groups 23a, 

2'Ab, ?'Ar., ?3<i # ?3e=» r ar\d 9^f . The inspection units 24a, 24b, 
24c, 24d, 24e r and 24 ± respectively include inspection 
electrodes 25a, 25b # 25c, 25d, 25e, and 25f . The preferred 
inspection electrodes 25a- 25f are flexible printed circuits 

30 (FPC) . An inspector uoco o plurality of alignment marks (not 
shown), which are inscribed on the display panel 22, to 
position thp. i n^pp.r.t i nn units ?4a-24f so that the inspection 
electrodes 25a-25f are aligned with the associated PDP 



electrode groups 23a-23f . The inspection units 24a-24f each 
have a pressurizing mechanism (not shown), which causes 
contact between the inspection electrodes 25a-25f and the 
PDP elecLrode yxuups 23d-23£. A dxivt* circuit, 43 (Fiq. 9) 
5 outputs on inspection oignal, which i3 provided to the 

display panel 22 via the inspection electrodes 25a-25£ and 
thP PDP RlP.r.frnrip groups ?3a-23f. 

The panel inspection apparatus 11 has a first rail '?£ 
exlendliKj cilcmq Lhe side of the display panel 22. The 
10 inspection units 24a 24f are movable in two directions (the 
two directions indicated by arrow A in Fig. 3) along the 
first r*il 

U Catch blocks 28/ 29 support a nig 27 parai Lei to the. 

rixaL idil 26. The jiq 27 is ct positioning shaft havinq a 
1^ 15 predetermined length and is removable from the catch blocks 

28, 29. Equally spaced connection blocks 30a-30f, which 
|fi function as positioning riftvictR.s, "rfrR at tar.hprl to the jig 27. 

^ More specifically, the six connection blocks 30a- JU±, which 

1^ are separated from une cuioLh<c;.L by a pxede Lexjtiined piLch, are 

flj 20 attached to the jig 27 in correspondence with the six PDP 
? p electrode groups 23a-23f ■ In the preferred embodiment, the 

nnmhRr nf the connection blocks 'JUa-'JOJ: is the same as the 
number of PDP electrode groups 23a-23f formed on one side of 
the display panel 22 ♦ 
25 Catch clips 31a, 31b, 31c, 31d, 31e, and 31f connect 

the inspection units 24a, 24b, 24c, 24d, 24e, and 24f and 
the connection blocks 30a, 30b, 30c, 30d, 30e, and 30f, 
respectively. The inspection units 24a-24f are fixed to the 
jiq 27 by humus of Llie uaLuh (jlips 31a~31£ and Lhe 
30 connection blocks 30a-30f . 

The connection blocks 30a, 30b, 30c, 30d, 30c, and 30f 
respectively have fine adjustment screws 32a, 32b, 32c, 32d, 
H2e, and 32t, which serve as adjusting RlRments. The fM.ne 
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adjustment screws HZa-HZt ttiov^ the natch r.lips 31a-31f to 
adjust the positions of the inspection units 24a-24t along 
the side of Llxe display panel 22* This aliqns the inspection 
units 24a-24£ with the corresponding PDF electrode yxuupa 
5 23a-23f. 

Fig. 4 is an enlarged view of the catch block 28 and 
the inspection unit 24a. The panel inspection apparatus 11 
has a plurallly of second rails 33, which are perpendicular 
to the first rail 26 > The second rails 33 suppurL a base 34 
10 so that the baso 34 is movable in the two directions 

indicated by arrow B. The bass 3 4 cannot be moved along the 
first rail 2b. The base 34 has a projection 34 a r which comes 
into contact with an absorber 35 and a stopper 36 and 
restricts the moving range of the base 34. When the base 34 
15 approaches the display panel 22, the obsorbcr 35 controls 
the velocity of the base 34 . 

The base 34 supports a slide "block 3/ so that the* .slide 
block 37 is movable in the directions indicated by arrow A. 
The slide block 37 is attached to the catch block 28. Thus, 
20 the catch block 23 connects the jig 27 and the slide block 
37 tn each other. 

The slide block 37 includes an alignment motor The 
aliyruuwiL motor 38 has a rotary shaft 38a, An eccentric cam 
39 is coupled to the rotary shaft 30a. The eccentric cam 39 
25 contacts a cam follower 40, which is provided in the slide 
hlnnk- 37. A spring 41 is arranged between the base 34 and 
the slide block A/ - 

When the rotary shaft 38a rotates, the cam follower 40 
moves to the left in one of the directions indicated by 
30 arrow A> Thio moves the slide block 37 and the jig 27 to the 
left- As a result, the inspection units 24a-24f are each 
movp.d tn the left by the same distance along the first rail 
26- 



Further rotation of the rotary shaft 38a moves the cam 
to Mower 40 a Long the eccentric cam 33 to the right in the 
other direction indicated by arrow A, As a result, the 
inspection units 24a-24£ are each muvecl to the iiyht by the 
5 oamc distance along the firct rail 26- 

In this manner, the inspection units 24a-24f move along 
thp. first r*i 1 ?fi in annnrriflnna with thfi rntaf innal position 

of the eccentric cam 39- when the inspection units 24a-24f 
move, the pitch between the inspection unity 24a^24f remains 
10 the 3ame. 

The inspection units 24a-24f are moved by the same 
Histanr.fi. Thus, fhfi inspsriti nn units ?Aa~?4f msI ly 

positioned even when the display panel 22 is displaced. 

The alignment or the PDP elect-tode yiuupa 23a-23f and 
15 the inspection units 24a-24f v;hcn inspecting display panels 
22, 22a, 22b, which have different sizes, will now be 
described with reference to Fi gfi : ~h to 7. 

Fig. 5 shows the display panel 22* which is relatively 
large* The dimension (length, width, or height) of one side 
20 of the display panel 22 is LI. The PDP electrode groups 23a 
23f are separated from each other by interval Pi. 

The jig V/ is prepared with the connection blocks :10a- 

30f arranged In correspondence with the PDF electrode groups 

23a-23f and the interval PI* The connection blocks 30a-30f 
25 position the inspection units 24a 24f in correspondence with 

the PDP electrode groups 23a-23f and the interval PI. 

Fig. 6 shows the display panel which is middle 

size. The dimension (length, width, or height) of one side 

of the display panel 22a is L2, which is leiis than LI. The 
30 PDP electrode groups 23a-23f are separated from each other 

by interval P2 (P2<P1) - 

The jig 27 of Fig. 5 is exchanged by a jig 27a » The 

connection blocks jJ0a-^U± are arranged on the jig 27a in 
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correspondence with the PDP electrode qroups 23a-23f and the 
interval P2 of the middle-size display jjdatil 22a. The 
interval (P2) between the connection blocks 30a 30f of the 
jig 27a is less than the interval (Pi) between the 
h r.onnecti on Mocks 30a-/Ulf of thp. jig ?7. 

The Inspection units 24a-24£ are respectively conn^tftri 
Lu Uhfci connection blocks 30a-30f ul the exchanqed jiq 27a- 
Thus, the inspection unit3 24a 24 f are arranged in 
correspondence with the PDP electrode groups 23a-23f and the 

in interval P?. 

Fig. / shows the display panel 22b , which i« rp.lariv^y 
small. The dimension (length, width, or heiqht) of one side 
o£ the display panel 22a is L3 <L3<L2<Ll) • The small display 
panel 22b has five PDP electrode groups 23a-23o, which arc 

15 separator! from Rar.h othe=>r by infprval P2 (P2<'Pl) . 

The jig 27a of fc'ig. 6 is exchanged by a ]ig 27b. The 
connection blocks 30<=t-30e die ai. ranged on the jiq 27b in 
correspondence with the PDP electrode groups 23a— 23e and the 
interval P2 of the small display panel 22b* The jig 27b 

?(\ inrluriR.q th«= connection blocks 20a-"i0e, which are arranged 

in correspondence with the PDP electrode groups 23a-23e, and 
the surplus connection block 30f - The surplus connection 
block 30f is fixed at a position separated from the 
connection blocks 30a-30e. Tho electrode group interval P2 

??\ of thR amal 1 -si re* panel 2?b is the same as that o£ the 

middle size panel 22a. Thus, the interval (P2) between the 
connection blocks 30a-30e of the jiq 27b is the same as the 
interval between the connection blocks 30a-30f of the jig 
27a. 

30 As shown in Fig. 7, the inspection units 24a-24e are 

connected to the connection blocks 3Ua-li()e and aligned with 
the 'five PDP electrode groups 23a-23e of the small-size 
panel 22b- The inspection unit 241 is uuimwuLed to the 
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connection block 3Uf and moved to a position where it does 
not interfere with the small-size panel 22b* in this case, 

the connection block 30£ may be removed from the jig 27b. In 
this manner, the inspection units 24a 24f are positioned to 
5 correspond with the display panels 22, 22a, 22b, the sizes 
of which differ from one another. 

The inspection unit 2 4a will now be described with 
lyreienuti Lu Fiqs. 8 to 10. The inspection units 24b~24£ axu 
identical to the inspection unit 24a* 
10 As shown in Fig. 8, the panel inspection apparatus 11 

has a camera 42, which serves as a position measurement 
element. The camera 42 measures the overlapped degree of the 
inspection electrode 25a and Lhe PDP electrode qroup 23a. 
jj; As 3hown in Fig* 0 r the drive circuit 43 r which 

15 providQs the display panel 22 with the inspection signal, is 

as 

^ located under the stage ?1 - Th<=> HrivR r.i rr.nii* include.** p» 

0 ; i printed circuit film 44 zo electrically connect the PDP 

eleuUrode yruup 23d dud Uli« Ixi^pwcLiuii elyuLiude 25d. The 
printed circuit film 44 io long enough to connect the 
20 display panel 22 and the drive circuit 4 3. 

The* inspRcl-ion unit V.Aa has a relay t lexibJf* printed 
13 circuit film 4 5, which relays the inspection electrode 25a 

and Lhw pxinLfcid circuit film 44, Tlie relay printed circuit 
film 45 io connected to the inopection electrode 25a* A 
25 relay clip 4 6 connects the relay printed circuit film 45 and 
thp. printp.ri nrraiit film 44. Tt ia prs»fftrre>d that the* relay 

clip 4 6 be an elastic insulative body. The inspection signal 
its provided Lo Lhe display panel 22 Ixum Lh« diive cixuuiL 
43 via the printed circuit film 44, the relay printed 
30 circuit film 45, the inspection electrode 25a, and the PDP 
electrode group 23a. 

THr inspection unit 24a has a support hi, which moves 
along the first rail 26 parallel to the side of the display 
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panel 22. The catch clip .31a connects the support bl to the 
connection block 30a. a slider 52 , which moves perpendicular 
to the first rail 26, a drive cylinder 53, which ciiivea the 
olidcr 52, and a fastening block 54, which i3 fastened with 
5 the inspection electrode 25a and the relay printed circuit 
ti \m dh, are arranged on the support hi. As shown in Figs. 8 
and 9, the upper surface of the fastening block 54 is 
inclined toward the corresponding side of the display panel 
22. Accordingly, the inspection electrode 25a is fastened to 

10 the fastoning block 54 in a state inclined with respect to a 
horizontal plane by a predetermined angle. 

The slider 52 supports a pivot shaft 55 in a manner 
prohibiting rotation of the pivot shaft 55. The pivot shaft 
55 pivotally supports a fulcrum block 56 so that the fulcrum 

15 block 56 is pivotal in the directions indicated by arrow C 
in Pig. 10. Th« fnlr.rnm hi nr.]c 56 is provided with an upper 
pressurizing lever 57a, which applies force to the upper 
surface u£ the inspection electrode 25*, arid a lower 
prcccurizing lever 57b, which applies force to the lower 

20 surface of the inspection electrode 25a » Elastic bodies 58a, 
bHh are respectively attached l*.o fche distal pnds of the 
pressurizing levers 57a, 57b. Referring to Fig. 10, a relay 
passage 59, which enables the passage ul the xeldy printed 
circuit film 45, io formed by cutting out the distal end of 

25 the lower pressurising lever 57b. 

As shown in Fig- 9, the basal p.nds of rh« upper and 
lower pressurizing levers 57a, 57b are connected to a 
pressurizing cylinder 61. The upper presssurizinq lever 57a 
±g pivotally supported about an upper pivot shaft SOa, and 

30 the lower pressurising lever 57b is pivotally supported 

about a 1 ow^r pivot shaft 60b. The upper pressurizing lever 
b/a, the lower pressuri z1 ng lever hVh, and th«=» prp$.siiri 7ing 
cylinder 61 form a parallel link mechanism. 
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The pressurising cylinder 61 pivots the pressurizing 
levers 57a f 57b. More specifically, the pressurizing levers 
57a, 57b are respectively pivoted toward the upper and lower 
surfaces of the inspection electrode 25a when a piston 
5 projects from the pressurizing cylinder Gl and moves the 
bacol ends of the pressurising levers 57a, 57b away from 
each other. On the other hand, the pressurising levers 57a, 
5 /h pjtr rfi.spp.r.tivRly pivoted away from the upper and lower 
surfaces of the inspection electrode 25a when the piston 
10 retracts into the pressurizing cylinder 61 and move* Lh^ 

basal end3 of the pre33urizing lever3 57a f 57b toward each 
other. The distance between the pressurising levers 57a, 57b 
varip.s in ar.r.nrrianrfl with th« di stanrft th<* piston is 
projected from pressurizing cylinder 61. That is, the 
H' 15 pressure applied between the pressurizing levers 57a, 57b is 

adjusted in accordance with the piston projection distance 
aft of the pressurizing cylinder 61. 

A pivot restriction plate b'A, which servers as n pivot 

5 

restricting element/ is arranqed Jberween the fulcrum block 
l*f 20 5G and the pressurizing cylinder 61 to restrict the pivuLiny 
S S of the fulcrum block 56, The pivot rcctriction plate 62 

restricts the pivotal movement of the fulcrum block 56 in 
the directions indicated by arrow C in Fig. 10 when the 
pressurizing cylinder 61 moves the pressurizinq levers 57a, 
25 57b away from the inspection electrodes 25a. 

Mora spocif ically, the pressurizing levers 57a, 57b 
pivot away from fch© inspection electrode 25a and abut 
against the pivot restriction plah<a W?. to re*strir.t th« 
pivotal movement of the fulcrum block 56, On the other hand, 
30 the pressuxiziuy levers 57d, 57b pivot toward Lhe inspection 
electrode 25a and move away from the pivot restriction plate 
62 to allow the pivotal movement of the fulcrum block 56* In 
this state, the fulcrum block 56 and the pressurizing levers 
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57a, 57b are pivotal in the directions indicated by arrow C 
in Fig. li). 

The pivot restriction plate 62 prevents the distal ends 
ul Llie pi-essurlainq levexs 57d f 57b from dcunaqinq the panel 
5 22 when the pressurising levers 57a/ 57b are separated from 
the inspection electrode 25a. On the other hand, the fulcrum 
block* 56 is pivotal when the pressurizing levers 57a, 57b 
are pivoted to apply force to the inspection elftcr.rorifi ?ha. 
This enables the levers 57a/ 57b to follow the bending of 
10 the panel 22* 

The upper pr occur i sing lever 57a ic provided with a 
stopper- bolt 63 r which serves as a pivoting amount adjusting 
element- As shown in Fig. b, the stopper bolt abuts 
duainsL the upper portion ol the fastening block 54 to 
15 restrict the downward pivotal movement of the upper 

pressurising lever 57a, This determines tho amount the 
pre.s.suri zi ng l^vRr 57* InwRrs tha ~i nsppr.ti on electrode 25a. 

The operation of the inspection unit 24a will now he 
discussed . 

20 The catch clip 31a connects the inspection unit 24a to 

the jig 27. This substantially determines the position of 
f hR inspection electrode 2ba in the lateral direction, which 
is Indicated by arrow A- The inspection unit 24a is then 
moved along the second rail 33 toward the ziyliL dt> viewed in 

25 Fig. 8 to arrange the inspection electrode 25a above the PDP 
electrode group 23a- The drive cylinder 53 then moves the 
slider 52 to the left as viewed in Fig. 8- This moves the 

pressurizing levers 57a, 57b away from the display panel 22. 
However, Lhw rdt>Luninci bluck 54 Xeeps the inspection 
30 electrode 25a arranged above the PDP electrode group 23a. 

Referring to Fig, 8, the pressurizing cylinder 61 
pivots the upper pressurising lever 57a downward and lowers 
the generally middle portion of the inspection p.lectrode 
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25a. An inspector contacts the inspection electrode 25ei with 
the PDP electrode group 23a while visually confirming the 
distal end of the inspection electrode 25a • 

Contact between the fastening block 54 and the stopper 
5 holt 63 is adjusted to vary the lowered amount ot the 

inspection electrode 25a* That is, the stopper bolt 63 is 
adjusted to yet the fui.ee applied by the upper pressurizing 
lever 57a so that the distal end of the inspection electrode 
25a contacts the PDP electrode group -23a. This prevents the 
10 upper pressurising lf»v<=»r 57a from damaging the* inspacrhinn 
electrode 2ba. 

The camera 42 detects tlits inspection electrode 25a aud 
the PDP electrode group 23a to check the overlapping degree 
of the inspection electrode 25a and the PDP electrode group 

15 ?3a. Wh«n the* i nnpnchi on electrode 2ha and the PDP electrode 
group 23a do not. overlap each other, the inspector corrects 
the position of the inspection electrode 25a * 

After completing the positioning of the inspection 
electrode 25a, the drive cylinder 53 moves the slider 52 to 

20 the right as vjewpci in Kig. ft- This moves r.he pressurizing 
levers 57a, 57b toward the display panel 22 until the distal 
ends of the pressurizing levers 57a, 57b reach the vicinity 
of the inspection electrode 2 5cu 

The pressurizing cylinder 61 pivots the pressurizing 

25 levers 57a r 57b sn th*t t.hft display panel 2'A and the 

inspection electrode 25a are clamped between the elastic 
bodes 58a, 58b of the pressurizing levers 57a, 57b. In this 
manner, the inspection unit 24a accurately contacts the 
inspection electrode 25a with the PDP electrode group 23a. 

30 Fig. 11A is a side view showing the fastening block 54 

in the preterred eitibodiment , fc'ig- 11H is a side view showing 
a prior art fastening block 54a. 

The fastening block 54 of the preferred embodiment has 

15 



an inclined upper surface. Thus, the inspection electrode 
75a, which 1 55 fast^n^d to hhp. fastening block 5& r is 
inclined relative to a horizontal plane £>y a predetermined 
anqle. The prior art lasleninq block 54a of Fiq. 11B has a 
5 generally horizontal upper surface. Thus, the inspection 

electrode 25a, which is fastened to the fastening block 54a, 
extends horizontally. 

The broken lines in fr'igs. 7 1A and J IK show r.he stat* of 
the inspection electrodes 25a when they are lowered by the 

10 same distance so that they contact the corresponding PDP 
electrode groupc 23o- In the preferred embodiment, the 
lowering of the inspection electrode 25a horizontally 
displaces the distal end ot the inspection electrode* 25* by 
distance ffl. In the prior art, the lowering of the 

15 inspection electrode 25a horizontally displaces the distal 

end of the inspection electrode 25a by distance £2. Distance 
fl is greater than distance f ? - 

Generally, metal such as chromium (Cr) is deposited on 
Lhw ^uildce of the yldtss display peine 1 22 Ly form the PDP 

20 electrode group 23a. An oxidation film normally forms on the 
surface of the display panel 22 when the display panel 22 is 
exposed to the atmosphere. The oxidation film is normally 
insulative* This interferes with the electric connection 
between the iiiSpecLiun elttcLiudy 25d and Lhe PDF electrode 

25 groxip 23e, It is thus preferred that the oxidation film be 
removed - 

In the preferred embodiment, the distal end of the 
electrode 25a is horizontally displaced when the inspection 
electrode 25a is lowered, The distal end of the electrode 
30 25a moves horizontally by a distance that is greater than 

that in the prior art* Thus, the dictal end of the electrode 
25a effectively wipes off the oxidation film from the 
surface of the POP p.1p.r±rorift group This enhances the 
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electric connection between the inspection electrode 25a and 
the PDP electrode group 23a. 

The operation of the inspection unit 24a when the 
display panel 22 is deformed (expanded, contracted, or bent) 
5 will now be dxscuss&di with reference to Fig. 12. 

When the display panel 22 i3 bent, the parallel link 
mechanism, which includes the pressurizing cylinder 61, 
pivots the presstirislng .Levers h'/a, b/b Rbout pivot axis e 
(i.e., the axis of the pivot shaft 55 in the fulcrum block 
10 56)/ which is shown in Fig. 12. The broken lines of Fig. 12 
show the pressurising levers 57a r 57b in a pivoted state* 
Accordingly, the pressurising levers 57a, 57b follow the 
deformation of thp p^nfil 90. Further, the* inspfic1"ion 

electrode 25a uniformly contacts the PDP electrode group 
10 23a. 

When the pivoting of the pressurizing levcro 57a, 57b 
is completed, thQ inspection electrode 2 5a is offset from 
the PDP electrode group 'A'3a by a slight offset amount d. Tn 
this state, the inspection electrode 25a is in contact with 

20 the elastic body 08a of the upper pressurizing lever 57a - 
However, the clastic body 58a absorbs the slight offset 
amount d. Thus, the contact between the inspection electrode 
Aha and the PDP electrode group 23a Is accurate. 

The panel inspection apparatus 11 includes a controller 

25 (not shown), which is provided with an operation panel* The 
controller controls the inspection units 24a~24f* The 
inspector usgs thQ operation panel to move the inspection 
units 24a~?4f and the* inspection electrodes 2ha-2ht. 

The controller, for example, controls a plurality of 

30 valves uonnecLed to Lhe U^ive cylinder 53 and the 

pressurizing cylinder 61 of* the inspection unit 24a 3hown in 
Fig. 8. The controller operates tho valves and switches the 
flow direction of the air supplied to the cylinders S3, 61. 
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In this manner, the controller controls the movement of the 
inspection unit 24a and the pivoting of the upper and lower 
pi. wssur i^iny levyia Dlex, 57b. 

Further, the controller operates a plurality of valves 
connected to a cylinder that moves the base 34 and switches 
the flow direction of the air supplied to the cylinder^ This 
moves the base 34 so that the inspection units 24a-24± are 
drrdiiyeU dL dn inspection poailion located near the display 
panel 22 or a non-inspection position separated from the 
display panel 22. 

The controller also drives the alignment motor 38 when 
the operation panel is manipulated. This moves the slide 
block 37 along the side of the display panel 22, 

The panel inspection apparatus 11 of the preferred 
embodiment has the advantages described below. 

(1) The inspection electrode 25a is fastened to the 
fastening block 54. The fastening- block 54 moves to a 
position where the inspection electrode 25a contacts the FDP 
electrode group 23a. The upper and lower pressurizing levers 
57a, 57b, which arc movable independently from the fastening 
hi nr.k 54 r are separated from the display panel 22- This 
enables the inspection electrode 25a and the Pun electrode 
qroup 23d Lo be aliqned while visually corilirminq the 
overlapped degree of the inspection electrode 25a and the 
PDP electrode group 23a- As a result, the inspection 

pi tetrode 25a accurately contacts the PDP electrode group 
23a and improves the panel inspection accuracy. 

(2) The parallel link mechanism, which is formed by the 
pressurizing levers 57a, 57b and the pressurizing cylinder 
61, enables the pressurizing levers 57a, 57b to move and 
follow the displacement {i.e., bending) of the display panel 
99 in ?i dirpction perpendicular to the plane of the panel 
22. Further, the fulcrum block 56 is pivotal about the pivot 
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shaft hh. Thus, fhe pressuri 7.i ng levers 57a, 57b move to 
follow the bending or undulating deformation o± the panel 
22. Accordingly, ^vexi if the display pdtiel is deformed 
{expanded, contracted/ or bent)/ the inspection elecLiode 
5 25a contacts the PDP electrode group 23a with high accuracy. 
(3) The fastening block 54 holds the inspection 
electrode 2ba in a state inclined toward the display pan^l 
22. Thus, the inspection electrode 25a comes into contact 
with the PDP electrode group 23a while wipiny oil uxiddlion 
10 films from the surface of the PDP electrode group 23a. This 
improves the Glectric connection between the inspection 
electrode 2ha and the PDP electrode group 23a. 
** (4) The jig 27 includes the connection blocks 30a-30f, 

n which are arranged in correspondence with the widLh u£ dud 

if IS pitch between the electrode groups 23a-23f and the electrode 
l[s group interval Pi- The inspection units 24a-24f are 

In respectively connected to the connection blocks 3Ua-:J()f * 

s " Thus, the Inspection units 24a-24f are aligned with the PDP 

electrode groups 23a-23£/ which are formed on one side of 
20 the display panel 22. 

Further, multiple types of the jig 27 is prepared for 
the panels 22, 7.2a, 22b, which have different si7.6.<!. ThR jig 
27 currespondinq to the size of the panel 22, 22a, 22b that 
is to undergo inspection, is selected. This facilitates the 
25 positioning of the inspection units 24a-24f > Accordingly/ 

the panel inspection apparatus 11 facilitates the inspection 
ot the panels 27, 77a, 72b, which have* riifff=ir«nt nine**. 

(5) The relay passage 59 is formed by cutting out the 
distal end of the lower pressurizing lever 57a „ The relay 
30 printed circuit film 45, which electrically connects the 

inspection electrode 25a and the drive circuit 43 , extends 
through the relay passage 59 and connects with the printed 
circuit film 4 4 of the drive circuit 43, The relay printed 
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circuit film 4 5 and the printed circuit film 44 are not 
pressed by Ihe pxessui»i^irig levers 57d/ 57b- This pxevenLs 
the inspection electrode from being damaged. Thus, the life 
of the inspection electrode 25a is prolonged and the running 
5 cost of the panel inspection ^pp^T^txis 11. is reduced. 

The panel inspection apparatus 11 of the preferred 
embodiment may be modified as described below. 

The relay printed circuit film 45 and the inspection 
electrode 25a may be integrally formed. Alternatively, they 
10 may be formed separately . 

The number ot the PDP electrode groups 2'Aa-'S3f formed 
on one side of the display panel 22 may be five or less or 
seven or more. 

Air pipes and wires for connecting the controller (not 
15 shown) and the inspection units 24a-24f may be arranged in 
the jig 2/. This facilitates the connection and 
disconnection of Lhe air pipes and wires when removing the 
inspection units 24a— 24 £ . 

The fine adjustment screws 32a-32f may be eliminated/ 
20 and the inspection units 24a-24± may include drive 

mechanisms so that they are moved along the side edge of the 
panel 22. 

It should be apparent to those skilled in the art that 
the present invention may be embodied in many other specific 

25 forms without departing from the spirit or scope of the 
invention- Therefore, the present embodiment is to be 
considered as illustrative and not, restrictive, and the 
invention is not to be limited to the details given herein, 
but may be modified within the scope and equivalence of the 

30 appended claims. 
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